Abstract. Livestock's digestible feed ability is affected by the physical and chemical quality of the feed given. Study on feed processing application on a local goat feed particle size needs to be done for efficiency of feeding patterns. This study aimed to evaluate the best forage particle size on efficiency consumption, palatability and digestibility of the local goat. The experimental method was done with randomized completely block design with 3x2x3 factorial. Goats are grouped by weight, the first factor is the form of feed (fresh, dried) with particle feed size of 3, 5, and > 7 cm as the second factor. The results showed that particle size of > 7 cm gives the optimal feed consumption and palatability. Dry and organic materials digestibility provided the best on the particle size of 3 cm. Forms of dry feed has a positive correlation to consumption, palatability and digestibility of feed. Study recommended dried forage given to the local goats with a particle size of 3 cm is able to provide efficiency in consumption and palatability of the feed with the most excellent digestibility.
Introduction
Goat farming system in Indonesia is still largely traditional, especially on feeding patterns feed. Using forage as a single feed for local goat will cause on low productivity. This is due to the lack of forage nutrient content that does not meet the basic needs of goats (Dony et al., 2014) . Feed quality will be determined also by the value of digestibility. Values obtained from the difference between the digestibility of nutrients consumed with nutrients excreted and deemed to have been absorbed by the digestive tract. So the value reflects the nutrient digestibility of feed that can be used by livestock (Sandi et al., 2015) .
Another aspect to be considered is the palatability of feed for goat as herbivores selective feed. One way of goat's feed selecting is over feed particle size (Basri, 2014) . Palatability is the response given by the feed given to the goat. The ability of livestock to digest feed deeply influenced by the performance and the physical condition of the feed material processed. Livestock will be easier to accept and attracted to the food particles that are easier to digest. Improved digestibility will lead to increased consumption.
Feed processing technology that is easy, inexpensive and able to improve feed efficiency is urgently needed to address the scarcity of food availability in the dry season. Chopping and drying the feed are a practical method that is easily applied by farmers. Chopping is a form of feed processing that aims to change the particle size of materials that affect the palatability of livestock. Described by Welch and Hooper (1988) , the size of feed particles which can be regurgitated is on a maximum of 7 cm, whereas rumination activity will be stimulated properly by the feed particles must be at least of 10 mm. According to the Church (1988) feed particles with sizes less than 1 mm will easily pass through the rumen to the omasum. Referring to Pujaningsih et al. (2010) particle size reduction in raw material for feed milling process wafers can improve digestibility of feed ingredients. Results study by Ruckebush (1988) showed that the form of feed affects the contraction in the rumen. The small particle size of forage is reported by Bhatti et al. (2008) has a fast feed flow rate.
This study aims to assess the application of forage feed processing technology on consumption efficiency, palatability and digestibility of local goats. It is hoped information about the shape and size of the feed particles feed materials that optimize feed efficiency can be applied easily by farmers.
Materials and Method

Research material
The main material is the feed and 12 female goats in 4 blocks of weight. Feed material consisting of elephant grass which was chopped on 3 (T1), 5 (T2) and >7 (T3) cm. It was given dried and fresh.
Research method
The experimental method was done with randomized completely block design with 4x2x3 factorial. Goats are grouped by weight, the first factor is the form of feed (fresh, dried) with particle feed size of 3, 5, and > 7 cm as the second factor. Fresh feed given soon after being treated. Dry feed given after dried in the sun until the moisture content ranges from 16-18%.
Consumptions, palatability and digestibility of feed were observed as parameters.
Technique for data collection
Feed was weighed before given twice a day at 08:00 and 16:00 hours. The remaining feed and total goat's dung collections were weighed every morning of the next day. Data collection for seven days after two-week of adaptation period (Soita et al., 2000) . Measurement of feed digestibility performed in vivo by using lignin indicator. The measurement refers to the method of nutrient digestibility by Sales et al. (2004) .
Processing and data analysis
Data were processed using SPSS 16 for Windows to determine the influence of each treatment. Followed by Duncan's test multiple areas.
Results and Discussion
Feed consumption and palatability
Based on statistical test, the differences weight of goats in each group did not affect feed intake both in treatment of feed size and feedform (fresh and dried). There are significant differences (P<0.05) on feed intake in feed particle size of 3 cm to > 7 cm in two forms of feed. In Table 1 , the result of Duncan's test multiple areas showed that palatability of the treatment was not significantly different upon T3 and T2 but significantly different (P<0.05) with T1. The palatability value treatment of T1 is significantly different (P<0.05) with T2.
The sum of palatability from the three treatments obtained the highest value in the treatment of < 7 cm size forage T3 (3.466 kg) as compared to treatment palatability T1 (3.035 kg) and T2 (3.451 kg). Based on these results indicate that goat prefer to receive forage with a larger size at T3 treatment than the treatment of T1 and T2. This is because the T3 feed treatment has a particle size similar to basal feed so that the goats have become accustomed to feeding forages with full size. Overall lead feed consumption at higher of T3. This is supported by the means of their mobile upper lips and very prehensile tongue, goats are able to graze on very short grass and to browse on foliage not normally eaten by other domestic livestock (Ginane et al., 2015) .
Differences in treatment consumption T3 with T1 and T2 is related to the effect of palatability according Tobing opinion (2010) in Murni et al. (2012) which states that the palatability be one of the factors that affect the size of feed consumption. Feeding behavior of goat as a browser causes this livestock has high selective properties that make goats have the ability to select preferred feed. In the opinion of Church and Pond (1988) cited by Widiarti (2008) states that the palatability is defined as the response given by the feed given to the goat. Forbes and Mayes (2002) cited by Murni et al. (2008) adds that the animal has the palatability to choose feed through sight, smell, and taste.
Based on the research, goat prefer to consume dry feed more than the wet feed. According to Gusha et al. (2014) they dislike wet, stale or trampled fodder. For this reason, it is advisable to feed them in hay-racks or hang the feed-in bundles from a peg in the wall or from a branch of a tree. Double-sided portable hay-racks are the most suitable and convenient for feeding stall. Dry feed intake is highest in T3 treatment with consumption of 2.44 kg / day, followed by T1 (2.40 kg / day) and T2 (1.86 kg / day). This is due to the goats which are familiar on the feed with a particle size of more than 7 cm. Ginane et al. (2015) states that consumption tends to be higher for livestock that used to feed against the feed that was given. Furthermore, Murni et al. (2012) pointed out that consumption is affected by age, level of production, and form feed.
T1 feed intake was not significantly different (P>0.05) with feed intake T3. This is due to its small size (size <3 cm). Feed with a small size will speed up the release rate of feed from the gastrointestinal tract, so that consumption will also increase. This is in accordance with the opinion of Ginting (2012) which states that the rate of digestion of feed will increase if the feed size is smaller, so that consumption levels will rise. In addition, the ration dry conditions cause many cattle drink. Drinking water will accelerate gastric emptying. Murni et al. (2012) suggest drinking lots of water will increase the rate of digestion and hydrolysis feed. T2 as diet treatment had consumption levels that were significantly different (P<0.05) with T1 and T3. T2 has a consumption rate of at least due to forage chopped size of medium (size 3-5 cm) that made it voluminous fullfill the rumen. Ginting (2012) states the feed chopping processing would increase the density and expand the feed. Feed with a higher density will more quickly meet the rumen. According Church (1988) consumption of animal feed is physically limited by the ability to accommodate feed rumen (distention of the rumen).
Dry and organic matter digestibility
The results showed that the treatment of the feed size have significant effect (P<0.05) digestibility of feedstuffs. Data digestibility of dry matter and organic matter of the feedstuffs can be seen in Table 2 and 3. Overall, the digestibility of the feedstuffs research both fresh and dried forms were higher compare to standard goat for maintenance needs (60-70%). It is caused by a crude fiber content of the feedstuffs which is low at 12.83% (results of laboratory analysis of Nutrition Feed Science Diponegoro University, 2016). Digestibility will increase if the feedstuffs containing low crude fiber. This result was in line with Pujaningsih et al. (2009) which concluded by the research's result that feed digestibility depend on undigestible fat content.
Another factor that causes high digestibility of feed material is the high protein of feed ingredients at 14.01% (results of laboratory analysis of Nutrition Feed Science Diponegoro University, 2016). Diet with enough protein will stimulate the growth and activity of rumen microbes. According to Koddang (2008) , highprotein feed will supply the needs of the microbes to grow and the activity that resulted in increasing fermentative digestion resulting in dry matter ration higher. The highest feedstuffs digestibility obtained at T1 treatment followed by T2 and T3 at the Lowest value. T1 dry matter digestibility was not significantly different (P> 0.05) with a dry matter digestibility of T2, but significantly different (P <0.05) with T3. Based on these results indicate that size affects the value of feed digestibility. The feed material particles with size > 7 cm will reduce digestibility. Digestibility results will affect the number of livestock consumption, so that when the digestibility is low, it will lead to increased consumption. This is because the fast rate of digesta in the digestive tract has speed the feed into a fast exit. This has led to increased feed consumption at T3 because it has result of low digestibility. While on treatment T1 feed digestibility generated higher, but consumption is low due to a slower rate of digesta resulting feed can not be quickly out of the digestive tract. This is in accordance with the opinion of Church and Pond (1988) which states that affect the digestibility of feed intake. Low digestibility can increase feed intake due to the rate of digesta in the digestive tract more quickly and ration would be quickly out of the digestive tract. So as to minimize the possibility of microbes and enzymes to digest food.
Particle size reduction can improve the digestibility of feed. This is in accordance with Pujaningsih et al. (2010) and Gusha et al. (2014) which states that the processing of the feed into a smaller form factor will increase the digestibility and palatability of livestock. This was confirmed by Ginane et al. (2015) which states forage digestibility is influenced by various factors, including temperature, speed of feed rate passage through the digestive tract, the physical form of feed, feed composition and comparison with the influence of other substances. In addition, feed in small size will facilitate fermentative digestion of feed. According Ginting (2012) feed treated by chopping or grounding will remodel the cell wall, including lignin in it and extending the feed so that the surface particle of rumen microorganisms can directly digest cellulose. Organic matter digestibility results are not much different with feed digestibility of dry material. This is due to the organic matter digestibility have a well-built connection with dry matter digestibility of feed. This is in accordance with the opinion of Widodo et al. (2012) which states that the dry matter closely related to the organic matter digestibility because most of the dry matter consists of organic materials, the differences were located only on the ash. In addition, the nutrient content of the feedstuffs upon treatment T1, T2 and T3 are the same. Sandi et al. (2013) stated that the same nutrients feed ingredients allows organic matter digestibility of dry matter digestibility in tune with. Organic matter digestibility indicates that nutrients are able to highly digest by the goats. According to Widodo et al. (2012) the amount of organic matter digestibility of nutrients is contained in the feed material includes protein, carbohydrates, fats and vitamins that can be digested by the livestock.
Based on statistical analysis there is no interaction between the feed size to feed form. The data in Table 3 and 4 show that the digestibility of the feed is higher in value on dry feed. Refer to Pujaningsih et al. (2010) hay has a range of minimum and maximum values which are relatively smaller than the fresh feed. This condition indicates that the physical form of hay as dried feed has a flow rate of feed passage which is better than fresh feed so that the rumen is able to accommodate the feed with an amount equivalent to the nutritional needs of goats.
Conclusions
The study of feeding fresh and dried feed on some feed size concluded that dried forage given to the local goats with a particle size of 3 cm is able to provide efficiency in consumption and palatability of the feed with the most excellent digestibility.
